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Abstract
This paper discusses the data sources used in the international research on the cross-section of stock returns. Covering the wide
range of internationally focused papers I give the overview of the applied data, sample coverage, classiﬁcation schemes and
data cleaning methods. I address the quality concerns in case of the non-U.S. data and methodologically relevant speciﬁcs of
international data analysis providing references to available solutions. In regards to data cleaning I give an overview of applied
screens, pointing out their diversity across studies. On that way I offer the ﬁrst structured insight into challenges and speciﬁcs of
rapidly increasing amount of papers discussing the cross-section of common stocks in both single-country and multiple-country
frameworks.
c© 2013 Published by Elsevier Ltd. Selection and/or peer-review under responsibility of Emerging Markets Queries in Finance and
Business local organization
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1. Motivation
Up to recently, dominant number of papers on the cross-section of stock returns has been conducted using the U.S.
equity data, making it the academically best explored market in the world. The advantages of the U.S. data, apart from
the role and importance of the U.S. ﬁnancial sector, are the length of the time-series, number of listed stocks and data
quality. However, the common base for majority of empirical papers causes the problem labelled as data snooping,
i.e., the concern “that prior empirical research may inﬂuence the way current investigations are conducted”, Lo and
MacKinlay (1990). Consequently, the statistical testing might support incorrect statements if results are not considered
in the context of past inferences, see also Kothari et al. (1995), MacKinlay (1995).
Tests on the persistence of patterns found in the cross-section of the U.S. equity data present a possibility to
discard such data-related criticism. Relevant approach requires either (a) use of an alternative methodology or (b)
use of an alternative data population. The ﬁrst proposition refers to empirical design given that studies on the cross-
section are subject to many arbitrary choices in regards to criteria like data frequency, weighting and classiﬁcation
schemes, data ﬁltering or length of the estimation period. Second proposition gears towards the variation of input
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data, e.g. consideration of international markets as the source of alternative datasets or manipulation of the time-
frame of the study. Over the long time the important problem of the international equity research was the difﬁculty in
assembling a comprehensive international dataset constituting the individual stock data. Recently, the availability of
the international data has improved. Further, over the last twenty years new markets arose, e.g., emerging Europe and
Chinese stock exchanges in Shanghai and Shenzhen that were opened in early 1990s. Although the length of the data
time-series is signiﬁcantly shorter than for the U.S. market, they present an interesting alternative data population.
Their attractiveness stems from their (partial) segmentation from developed capital markets and deviating qualitative
market characteristics like market infra- and microstructure or market efﬁciency and inﬂuence of different political
and economical regimes what might affect the risk-return proﬁle of assets. Further international data are possibly free
from database speciﬁc biases and cover the market speciﬁc characteristics offering the opportunity to test relevant
hypothesis under different market conditions. Over the years, empirical research has accumulated large amount of
papers deliveringmixed results implying the differences across international equity markets. A notable recent example
is delivered by Chui et al. (2010) who show that momentum proﬁts are signiﬁcantly related to some of country-speciﬁc
variables and absent in the countries with the low level of individualism.
This paper gives an extensive overview of international data sources and related quality issues and way to mitigate
them. It provides numerous references to international empirical papers considering both single-country and multiple-
country. To keep the focus I concentrate on three most prominent patterns related to size, value and momentum.
The rest of the paper is structured as follows. Section 2 gives overview of data sources used in both locally and
internationally focused papers. Section 3 discusses the coverage of market. Biases present in the databases are
outlined in Section 4. Section 5 concludes the paper.
2. Data sources
2.1. U.S. data
The primer source of U.S. stock data on the security prices, returns, and volume is the Center for Research in
Securities Prices (CRSP). The data from the CRSP database have been used or referred to in the one-third of the
studies in empirical ﬁnance since available, see Economist (2010). CRSP provides time-series going back to 1926 for
the NYSE, 1962 for Amex and 1972 for Nasdaq. The launch of the CRSP database in 1960s and initial use of the
data is reviewed by Weinstein (2010) and Fama (2011). The starting date for the time series set 1926 results from the
intention of the founders to capture at least one whole business cycle of the NYSE history. Goetzmann et al. (2001)
discuss the data available for the pre-1926 period but this pre-CRSP sample is not commonly investigated, mainly due
to its quality.
The source of the U.S. ﬁrms’ accounting data is the Compustat that provides data series back to 1962 on quarterly
basis and back to 1950 on annual basis. Davis et al. (2000) supplement the Compustat book common equity data of
industrial ﬁrms that do not have Compustat data with the data fromMoody’s Industrial Manuals to extend the coverage
of the ﬁrst years of the sample period. This data set going back to 1920s represents the most extensive accounting
data sample for the U.S. market and underlies the standardised risk factors in the K. French data library ().
Most of the cross-sectional analysis on the U.S. data requires use of both CRSP and Compustat. Initially, matching
the data from both sources caused series of problems related to inconsistent and changing Cusip numbers, Chan et al.
(1995). Recently, the merged sample is available as the CRSP/Compustat Merged Database (CCM) and perceived as
a high quality base for the research of U.S. equity markets. Nevertheless, it is not free from errors as discussed in
Rosenberg and Houglet (1974), Ball and Watts (1979), McElreath and Wiggins (1984), Courtenay and Keller (1994),
Bennin (1980) and Ince and Porter (2006), among others.
2.2. International data
Recently, for non–U.S. data, the Thomson Reuters DataStream (TDS) is the regularly used source offering the
most comprehensive set in terms of the covered markets (over 175 countries) and the number of securities per market
(57.000 companies). Bekaert et al. (2007) state that the total number of ﬁrms per market available through TDS
accounts for, on average, about 90% of domestically listed ﬁrms reported by the World Bank’s World Development
1605 Antonina Waszczuk /  Procedia Economics and Finance  15 ( 2014 )  1603 – 1612 
Indicators. The TDS itself claims to cover 95% of global market value with up to 20 years of historical data. De Moor
and Sercu (2013) argue that for many countries TDS contains information about all listed stocks. TDS contains data
from two databases: returns and market capitalization data come from the DataStream while data like ﬁscal year
endings, book value and market value on the ﬁscal year ending come from the Worldscope. TDS is the data source
underlying the papers by Grifﬁn (2002), Brown et al. (2008), Nijman et al. (2004), Chui et al. (2010), Guo and
Savickas (2010), Narteaa et al. (2011), Hou et al. (2011), De Moor and Sercu (2013) and Cakici et al. (2013), among
others.
Raising popularity and coverage of the TDS made it also to an alternative source of the U.S. data enabling a cross-
check with the CCM data. The increasing number of publications deals with the quality of the equity data stating that
any use of pricing models and risk factors relies on the credibility of information available. Frequently cited paper by
Ince and Porter (2006) shows that momentum effect is not present in the raw U.S. data from TDS. The authors present
two levels of screens and ﬁlters necessary to clean the data from TDS to make both U.S. data sources comparable and
the TDS data suitable for further analysis. The extend to which these screening procedures, discussed in details in the
paper, are considered by scholars working with TDS data is unknown. Several studies follow the recommendations,
e.g., Naranjo and Porter (2010), De Moor and Sercu (2013) or Hou et al. (2011). The latter paper conduct the
study using both CCM and TDS data for the U.S. market and shows the robust evidence. Guo and Savickas (2010)
apply their own screens that seem to be similar to those by Ince and Porter (2006) without referencing them. Other
studies comparing both CRSP/Compustat and TDS data environments are, e.g., Schmidt et al. (2011) and Ulbricht and
Weiner (2005). Chui et al. (2010) carry out a cross-check between TDS and PACAP for Asian Markets and conﬁrm
the consistency between both. On the other hand, Bru¨ckner (2013) presents several sources of data mismatches in the
TDS data for the German market and points out the problems relevant for the ﬁnal outcome of studies. Rossi (2011)
discusses the data errors in TDS relevant for the UK market. Similar studies do not exist for other single markets what
makes a general assessment about the inﬂuence of TDS data quality on the empirical analysis impossible at this stage.
Besides TDS, several other data vendors are in use when building an internationally scoped dataset. Fama and
French (1998) and Bauer et al. (2008) use the Morgan Stanley’s Capital International Perspectives (MSCI) when
examining developed markets. Bauman et al. (1998) uses Compustat Global Vantage ﬁle. The PACAP from the
Paciﬁc-Basin Capital Markets Research Center at the University of Rhode Island represents an alternative data source
for the Asian markets used by e.g., McInish et al. (2008) and Chui et al. (2010). Studies investigating pricing mecha-
nisms on the emerging markets use the Standard & Poor’s International Finance Corporation’s (S&P/IFC) Emerging
Markets Database (EMDB), e.g., van der Hart et al. (2003), van der Hart et al. (2005), Bekaert et al. (2007), Umutlu
et al. (2010), Borys and Zemcik (2011). To investigate the frontier markets De Groot et al. (2012b) use Standard
& Poor’s Frontier Board Market Index (S&P/FBMI) and collect the data on total returns from the Interactive Data
Exshare. Alternative source of return data for both developed and emerging markets is the Factset Pricing used by,
e.g., Heston et al. (1999), Nijman et al. (2004) (for price data), van der Hart et al. (2005), Umutlu et al. (2010).
As stated by Gregory et al. (2013), combining several data sources enables to inﬁll any missing data in TDS and
raise the quality of data sample. Indeed, international samples are often biased towards large stocks and are therefore
not fully representative. To ensure the high quality of the datasets, many studies supplement the primary data source
with the data from other databases. Daniel et al. (2001) merge PACAP database with Daiwa Securities and Nihon
Keizai Shimbun ﬁles to precisely cover the Japanese sample. van der Hart et al. (2005) compare total and price
returns from S&P/IFC with the Factset Pricing database to ensure the quality of return observations. Bekaert et al.
(2007) uses monthly returns from EMDB and daily from TDS. To investigate the possibly wide spectrum of stocks
including the micro-caps, Fama and French (2012) take the international stock returns and accounting data from
Bloomberg and supplement them by TDS. De Groot et al. (2012b) works with problematic sample of frontier markets
that suffer signiﬁcant data-quality problems and therefore cross-check the data from S&P FBMI with Interactive Data
Exshare, Bloomberg, TDS and data from the local stock exchanges. Chui et al. (2003) uses NEEDS, PACAP and TDS
databases for different subperiods of investigated time window to guarantee the highest data quality and coverage.
2.3. National data
Publications on the cross-section of stock returns have been dominated by analysis of multiple country sets, mainly
because in pooled samples more stocks can be used what raise the quality of statistical analysis. On the other hand,
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however, inferences about particular country are hardly to draw from such data. Also, market integration might not
be a reasonable assumption for all considered country constelations. For those reasons, studies on single countries
provide a necessary supplement for understanding the cross-section of stocks around the world.
Further advantage of one country analysis is that the authors make often use of national data delivered by local stock
exchanges or data providers. As noted by Schmidt et al. (2011), these data might be inaccessible to other researchers.
Also the quality of the data is easier to assemble on a national level with the degree that is often unmatched by the
public data providers. Such independent datasets give an opportunity for the out-of-sample tests with high coverage
of the market and freedom of possible biases, see, e.g., Nagel (2001). At the same time, however, the comparability
of results might cause some difﬁculties due to the possible discrepancies in variable deﬁnitions and coverage of the
sample.
The examples of the alternative data sources for the individual non-U.S. markets are:
• Australia: Securities Industry Research Center of Asia Paciﬁc (SIRCA), Drew et al. (2006) or Australian Graduate
School of Management database (AGSM) for market variables and Aspect Financial database for accounting data,
Dempsey (2010),
• Canada: ﬁnancial statement data from the Financial Post database and from Research Insight Compustat and the
market data from Toronto Stock Exchange-Western tape supplemented by Research Insight Compustat, LHer et al.
(2004),
• China: Taiwan Economic Journal’s (TEJ) China database, Eun and Huang (2007) or China Stock Market and
Accounting Research (CSMAR), Huang et al. (2012),
• Germany: Karlsruher Kapitalmarktdatenbank (KKMDB) in Karlsruhe for the stock prices and Saling/Hoppenstedt
Aktienfu¨hrer for accounting data, see Artmann et al. (2012). Alternative database is maintained at Humboldt
University in Berlin by Richard Stehle, Schulz and Stehle (2002) and Bru¨ckner et al. (2012).
• Japan: Paciﬁc-Basin Capital Markets database, Chan et al. (1998), Daniel et al. (2001) or Grifﬁn (2002),
• Poland: Bulletins of the Warsaw Stock Exchange, Lischewski and Voronkova (2012) and Waszczuk (2013),
• South Korea: database of Korea Capital Market Institute and Kis-Value, Kim et al. (2012),
• Switzerland: Factset, Ammann and Steiner (2008),
• United Kingdom: London Business School Share Price Database, Fletcher (2001), Lee et al. (2007), Gregory et al.
(2009), Gregory et al. (2013).
Besides above examples, TDS is often used as a source of the single-country data, see Burghof and Prothmann
(2011) and Siganos (2010) for UK, Grifﬁn (2002) for UK and Canada, Glaser and Weber (2003), Amel-Zadeh (2011),
Bank et al. (2012) and Hanauer et al. (forthcoming) for Germany, Akdeniz et al. (2000) for Turkey or Diacogiannis
and Kyriazis (2007) for Greece.
3. Market and country coverage
Most of the recent studies on the U.S. equity market work with the universe of NYSE, Nasdaq and Amex stocks.
Some studies use only the NYSE data argumenting either that the NYSE is representative for the U.S. equity market
covering the majority of capitalisation or that bias can be introduced due to the heterogenousmarket structure. Nasdaq
and Amex are known to be dominated by smaller stocks and the exclusion of those two exchanges decreases the
strength of the size effects in the sample. Therefore the results obtained basing on the NYSE environment do not
allow to draw much conclusions regarding the size-related effects.
Literature has recognised also the phenomenon labelled the “Nasdaq effect”. Reinganum (1990) shows that returns
of NYSE securities are about 6% higher than returns of securities listed on Nasdaq during the period 1973-1988.
Loughran (1993) attributes most of Nasdaq stocks’ underperformance to the underperformance of IPOs which is pro-
portionately more important on Nasdaq. Fama and French (1993) ﬁnd that the difference between NYSE and Nasdaq
returns for size sorted portfolios is not signiﬁcant after risk adjustment by the Fama-French factors. Loughran (1993)
and Brennan et al. (1998) show the opposite. To account for possible inﬂuence and differences, some studies intro-
duce Nasdaq dummy variable, e.g., Brennan et al. (1998). Other type of robustness test is to re-estimate the results for
the Nasdaq-only subsample. Following this method, Gutierrez and Kelley (2008) show no weekly reversal in returns,
Bulkley and Nawosah (2009) no momentum and Goyenko et al. (2009) no liquidity effect in the Nasdaq market.
Liu (2006) carries out a comparative study for NYSE/Amex/Nasdaq versus NYSE/Amex universe and, alternatively,
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examines two subsamples, NYSE/Amex and Nasdaq stocks separately. Kothari et al. (1995) and Yao (2012) run
their analysis only for NYSE and Amex although the latter paper mentions the robustness of the results after Nasdaq
inclusion.
Studies on non-U.S. equity markets include mostly the largest stock exchange in the country measured, e.g., in
terms of number of stocks, i.e., Tokyo Stock Exchange, London Stock Exchange, Toronto Stock Exchange, see Daniel
et al. (2001), Grifﬁn (2002), Naranjo and Porter (2010), Chui et al. (2010). Argument supporting such choice is that
these exchanges cover majority of relevant market capitalisation. Hou et al. (2011) and Huang et al. (2012) consider
more than one exchange for large ﬁnancial centers like China or Japan.
Many exchanges are divided into several segments targeting ﬁrms with different capitalisation, requirements re-
garding the transaprency and reporting or availability to foreign-investors. Japanese stock exchange covers three dif-
ferent segments, First, Second and Mothers Sections. Chinese A-share class is tradeable only for domestic investors.
German Frankfurter Stock Exchange have Top Segment and
Further, international studies mostly focus on a particular subset of countries. The choice of the sample set might
follow one of the listed criteria.
• level of markets development: developedmarkets (Heston et al. (1999), Fama and French (1998), Fama and French
(2012)), emerging markets (Achour et al. (1998), Rouwenhorst (1999), Cakici et al. (2013)) and frontier markets
(De Groot et al. (2012a)),
• the composition of ofﬁcial indices, e.g., constituents of the the S&P Frontier Board Market Index (De Groot et al.
(2012b)), the Morgan Stanley Developed Country Index (Bekaert et al. (2012)),
• size and regional importance: U.S., UK, Japan (Chan et al. (1998), Daniel et al. (2001), Zhang (2006)),
• pre-deﬁned country sets: G7 (Guo and Savickas (2010), Eiling et al. (2012)) or European Monetary Union (Am-
mann et al. (2012)),
• geographical location: global regions (Fama and French (2012), Cakici et al. (2013)), European countries (Bauer
et al. (2008)), Visegrad countries (Borys and Zemcik (2011)), Asian or Southeast Asian stock markets (Brown et al.
(2008) and Narteaa et al. (2011), respectively), Gulf Cooperation Council (Bley and Saad (2012)) or West African
Economic and Monetary Union (Soumare et al. (2012)).
Analysis of multiple-country sets can be conducted on both pooled and country-by-country level. In case of
aggregate approach the results might be driven by country effects, i.e., by the results for the one or several countries,
see Rouwenhorst (1999) and Ammann et al. (2012). Brown et al. (2008) argue that inclusion of Taiwan into their
basket of investigated countries affects the large picture because, unlike remaining countries in the sample, Taiwan
exhibits value discount.
4. Biases in equity databases
Data samples obtained from the data providers discussed above are subject to several biases that might inﬂuence
the outcome of the empirical analysis. Below, I discuss the most important examples.
Sample selection bias. Selection bias is a consequence of the selection rule other than random sampling that causes
some observations to be excluded from the sample, e.g., due to the data availability. The sample is also selection-
biased when it has some speciﬁc characteristic non-existent in alternative samples. It is the case in Daniel et al.
(2001) who explore Japanese equity market characterised by high book-to-market premium relatively to other markets.
Drew2008 talks about concentration of ﬁrms within few sectors for Australian market. As stated by Rouwenhorst
(1999), SP/IFC EMDB uses special criteria to include stocks into their indices in order to reﬂect the local market’s
best and therefore the database is biased towards larger, more frequently traded stocks. MSCI database includes only
large stocks constituting 80% of the market capitalisation for twelve developed markets investigated by Fama and
French (1998). The SP/IFC global index aims to represent 70-80% of the total market capitalization of the local stock
exchange. SP/FBMI covers around 80% of the capitalisation. As so, the international samples are usually not fully
representative and some effects, mainly the size effect, cannot be investigated, see Kothari et al. (1995) for the U.S.
and Fama and French (1998) for the international data consultation. For that reason Nijman et al. (2004) observe no
clear size and value effects in their sample which covers fewer ﬁrms than sample by Heston et al. (1999) extracted
from the same database for which the size effect for European stocks is restricted to the smallest three deciles.
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With time new and small ﬁrms have become less under-represented in the TDS. As a consequence, results from
studies using this data source might differ across time intervals due to changes in the coverage of the database. For
example Bru¨ckner (2013) discusses the coverage issues in the TDS prior to 1990 that are relevant for the German
market.
Survivorship bias. Survival bias is an example of the sample selection bias driven by the disproportionate exclusion
of stocks that were delisted over time. Kothari et al. (1995), among others, argue that the inclusion of stocks that were
distressed and survived is more likely in Compustat than inclusion of data on stocks that died. Survivors are likely to
have unexpectedly high returns in the years just before inclusion in the Compustat and the database tends to back-ﬁll
the accounting data for small ﬁrms which were subsequently extreme winners, see Fama and French (1996). Such
sample is biased towards winners because it contains mostly stock with better performance. Therefore, Jagannathan
and Wang (1996) claim that Compustat is unsuitable for econometric analysis of asset pricing models. Wang (2000)
demonstrate that survival alone can cause the size effect and book-to-market effect. However, followed up on the
arguments and evidence, many studies obtained results consistent with survivorship bias, e.g., Davis (1996) who note
however that the signiﬁcance of estimates from Compustat alone may cause overstated coefﬁcients. Fama and French
(1992), Kothari et al. (1995) and Avramov and Chordia (2006) control for the Compustat survival bias by excluding
the ﬁrst two years of Compustat data for every ﬁrm. Horowitz et al. (2000) avoid the survival bias just because the
authors does not include accounting data from Compustat when investigating the isolated size effect. For more details
on the survivor bias in Compustat and for further references, see, e.g., Chan et al. (1995) and Fama and French (1996).
For majority of countries TDS does not include delisted securities prior to 1991, so the data prior to this date suffer
from survivorship bias, Grifﬁn (2002). PACAP does not include delisted stocks prior to 1988. However, Daniel et al.
(2001) argue that the delisting rate is less than seven stocks a year and use of value-weighted portfolios can effectively
mitigate the bias. Rouwenhorst (1999) and van der Hart et al. (2003) do not include stocks imidiately after their data
are available in the S&P/IFC EMDB database but only after they are included in the IFC Composite Index so the
backﬁlling bias is controlled for. Bauer et al. (2008) claim that MSCI database is not affected by the survivorship bias.
Another source of the survivorship bias emerges from the fact that the TDS exchange information often reﬂects only
the current value of the classiﬁcation variables, Ince and Porter (2006). As a consequence, only the most successful
stocks that remain in the major exchanges are taken into account. Bru¨ckner (2013) discusses this problem for the case
when only TDS data from the Top Segment of the German market is analysed.
Delisting bias. Several studies show that the CRSP database omits delisting returns for a large number of companies
for the month in which a company is delisted from an exchange. Shumway (1997) notes that the omitted delisting
returns, that average around -30%, can have important consequences for research applications. Shumway and Warther
(1999) investigate this issue for the stocks listed on the Nasdaq exchange. The authors collect the data on delisting
returns from the over-the-counter (OTC) market and replace the missing observations for delisted stocks with the
proposed -55% return. After such correction they do not document the size effect on the Nasdaq exchange. On the
other hand, Eisdorfer (2008) shows that on average about 40% of the momentum proﬁt is generated by the returns of
stocks that are delisted from the market during the holding period.
The extend to which the delisting bias should be controlled for depends on the amount of the surprisingly delisted
stocks. Given that for many exchanges the stocks are typically not delisted unexpectedly, this concern might be
less important than for the U.S. market. De Moor and Sercu (2013) show delisting bias to be irrelevant for their
international data sample. Also Nijman et al. (2004) argue that missing returns adjustment for bankrupcy ﬁrms has
limited inﬂuence on their momentum study and that results are more conservative because losers returns, i.e., the
shorted side, to which the bankrupt ﬁrms and their highly negative ﬁnal returns would be classiﬁed, are even more
negative than expected. However, the relevance of the delisting bias for the non-U.S. data samples is rarely raised in
the empirical papers.
5. Conclusions and Remarks
The ongoing internationalisation of capital markets is visible also in the recent academic publications investigating
the cross-section of stock returns. The raising interest in universal validity of relationships documented for the U.S.
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equity market as well as proﬁts from the international diversiﬁcation result in numerous studies focused on broader
universe of markets. Analysis of international datasets shares many data-related problems with the analogous analysis
of the U.S. market. But it also faces several challenges unique for the multi-country datasets. This paper presents
in a structured way the variety of data sources and coverage of the data used in the international research on equity
markets. Large amount of references to relevant papers serves to provide useful insight into the current focus of the
research on the cross-section on the international equity markets.
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